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feasibility  of  a  LED AR  providing  detection  of  floating  and  submerged  obstacles  at  sufficient  stand-off  ranges 
over  sufficient  swath  widths  in  a  compact  configuration  suitable  for  deployment  on  the  AAAV. 
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Figure  1:  Grazing  Incidence  LIDAR  Viewing  Geometry 


The  Marine’s  collision  avoidance  application  requires  detection  of  floating  and  submerged  objects  from  a 
small,  fast,  and  maneuverable  craft  such  as  the  Advanced  Amphibious  Assault  Vehicle  (AAAV).  Sensor 
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“Mine  Identification  Using  a  Streak  Tube  Imaging  LIDAR”,  ONR  contract  number  N00014-98-C-0006. 

“Streak  Tube  Imaging  LIDAR  for  High  Speed  Littoral  Surveillance”,  FY98  Advanced  technology  Demonstration  conceptual  design,  12  March  1996. 
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Figure  4:  Grazing  Incidence  LIDAR  Display  Concepts 


CO 

I 

£ 

w 

a 

o 

’£3 

8 

C/3 

8 

CO 

C/3 

£ 

o 

§ 

C/3 

cd 

GO 


CO 


•  • 

CO 

QJ 


5 

Vi 

-fi 

C 

WD 

£ 

d 

O 


o 

d 

o 

•■g 

s 

a> 

o 


CO 

JL> 

8 

+-> 

CO 

s 


<0 

Js 

1 

2  m 

bX)  j_| 

8  « 


S 

S 

CO 

s 

43 


O 

O 


8 

1 


aj 

S 

£ 

§ 

o 

PQ 

#N 

CO 

Ij 

cd 

CO 

rO 


S?o 

^  T3 


6 

£ 

o 

P-. 

I 

o 

hJ 

CO 

§ 


<D 

s 

-§ 

CO 

2 


§3 


^  43 
Tt  bX) 
Os  'C 
Ch  S 


43 

o 

d 


i 


§ 

Id 

Vi 

<D 

CO 

u  i§ 

I=j  ^ 

to 

~  6 


T) 

§ 

<D 

Id 

Q 


bX) 

a 

‘2 

i£ 


I  I  I 


As  Expected,  Waves  Degrade  Floating  Obstacle  Signal  by  Lowering  the  Mean  Signal  and  Increasing 
Signal  Fluctuations 


Detection  of  Submerged  Targets: 
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STREAK  TUBE  IMAGING  LIDAR  (STIL) 
CONCEPT  OF  OPERATION 
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Target  Detection  Histograms  for  Submerged  Target 
(Output  of  the  2D  Matched  Filter) 
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Increases  Mean  Signal 
Increases  Signal  Fluctuations 
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MODEL  PROJECTIONS  FOR  GRAZING  LIDAR  PERFORMANCE 
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cept  Addresses  Wave  Effects  for  Sea  State  3 

Diverge  beam  along  track  to  observe  obstacle  for  at  least  one  wave  period 


Preliminary  Top-Level  Conceptual  Design 
Illumination  Geometry  -  Along  Track,  Calm  Conditions,  High  Speed  Mode 
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Preliminary  Top-Level  Conceptual  Design 
Illumination  Geometry  -  Cross  Track 
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ELECTRO-OPTIC  IDENTIFICATION  (EOID)  SYSTEM 
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256  x  1024  pixels  switchable  to  128  x  128  pixels  frame 
30  Hz  frame  rate 
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MODEL  PREDICTIONS  OF  PROTOTYPE 
PERFORMANCE  FOR  FLOATING  TARGET  DETECTION 
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Floating  Target  Detectable  In  High  Speed  Mode  To  Significant  Ranges 
Even  in  Moderate  Radiative  Fog  (500  m  Visibility) 
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Floating  Target  Detectable  In  Transition  Mode  To  Significant  Ranges 
Even  in  Moderate  Radiative  Fog  (500  m  Visibility) 
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SUBMERGED  TARGET  DETECTION 

[igh  Speed  Mode,  Beam  Divergence  Insures  Wave  Coverage,  256  range  x  1024  az  pixe 
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Bottom  NOT  Detectable  In  High  Speed  Mode  To  Significant  Ranges 
For  Beam  Diverged  for  Wave  Coverage  and  Full  Receiver  Resolution 


MODEL  PREDICTIONS  OF  PROTOTYPE  PERFORMANCE  FOR 
SUBMERGED  TARGET  DETECTION 

(High  Speed  Mode,  Beam  Divergence  Fixed  at  15  mrad,  256  range  x  1024  az  pixels) 
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Submerged  Target  NOT  Detectable  In  High  Speed  Mode  To  Significant  Ranges 
For  Beam  Narrowed  and  Full  Receiver  Resolution 
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Bottom  NOT  Detectable  In  High  Speed  Mode  To  Significant  Ranges 
For  Beam  Narrowed  and  Full  Receiver  Resolution 
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Submerged  Target  NOT  Detectable  In  Transition  Mode  To  Significant  Ranges 
For  Beam  Diverged  for  Wave  Coverage  and  Pixels  Binned  to  Integrate  Energy 
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Bottom  Detectable  In  Transition  Mode  To  Significant  Ranges  In  Clear  to  Moderately 
Turbid  Water  For  Beam  Diverged  for  Wave  Coverage  and  Pixels  Binned  to  Integrate  Energy 
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Submerged  Target  Detectable  In  Transition  Mode  To  Significant  Ranges  In  Clear  to  Moderately 
Turbid  Water  For  Beam  Narrowed  and  Pixels  Binned  to  Integrate  Energy 


MODEL  PREDICTIONS  OF  PROTOTYPE  PERFORMANCE  FOR 


Larger  Submerged  Targets  are  More  Detectable  than  Smaller  Ones 
(Beam  Narrowed  and  Pixels  Binned  to  Integrate  Energy) 
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PHASE  II  OBJECTIVES  AND  WORK  PLAN 
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Mast  mounted  sensor  head  in  stabilized  mount 

Operator  Control  and  Display  Station  connected  to  sensor  head  via  cables 
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PHASE  II  OBJECTIVES  AND  WORK  PLAN  (cont.) 
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PHASE  II  PROTOTYPE  FUNCTIONAL  DIAGRAM 
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PHASE  II  PROTOTYPE  BLOCK  DIAGRAM 
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EOID  Dual  Receiver  Prototype 
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PHASE  II  BASELINE  CONCEPTUAL  DESIGN 
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EOID  Automatic  Detection  Algorithm 
For  Real  Ocean  Data 


Both  Bright  and  Dark  Objects  Detected  by  Algorithm 
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PHASE  II  PROTOTYPE  POINTING  STABILIZATION 
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.  Track  &  BeachTests  2.  Commercial  Vehicle  Ocean  Tests  3.  Tests  on  AAAV 


PHASE  I  OPTION  PLAN 
Initiating  the  System  Design 
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Possibly  in  Transition  Mode,  but  reliability  of  detection  is  an  issue 
Not  likely  in  High  Speed  Mode 


